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(54) INPUT PROTECTIVE CIRCUIT 

(57)Abstract 

PROBLEM TO BE SOLVED: To protect an input part of an input protective 
circuit such as a MOS IC from an excessive input such as static electricity 
while the IC is not used. 

SOLUTION: A complementary MOS transmission gate 17 is connected 
between an input terminal 1 0 and a circuit 1 8 to be protected. The gate 1 7 is 
in the conductive state while the circuit 18 is used and is in the non- 
conductive state while the circuit 1 8 is not used. While the gate 1 7 is in the 
conductive state, an excessive input dose not reach an input point X until a 
p-n junction constituting the gate 17 brakes down or until a bilateral bipolar 
transistor parasitic on the gate 1 7 turns on. While the gate 1 7 is in the 
conductive state, the input signal from the input terminal 1 0 is transmitted to 
the input point X of the circuit 1 8 via the gate 1 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The input-protection circuit equipped with what is the transmission gate of the complementary 
MOS mold connected between the input terminal for receiving an input signal, the circuit element which 
should be protected, and said input terminal and said circuit element, is made into switch-on that the 
input signal from said input terminal should be transmitted to said circuit element at the time of use of 
said circuit element, and is made into non-switch-on at the time of un-using [ of said circuit element ] it. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention protects the input section of a protection network-ed from the 
excessive input of static electricity etc. about a suitable input-protection circuit to use for the MOS 
mold IC (integrated circuit) etc. at the time of un-using [ of a protection network-ed ] it by having 
connected the transfer (transmission) gate of the complementary MOS (CMOS) mold between the input 
terminal and the protection network-ed especially. 
[0002] 

[Description of the Prior Art] Conventionally, what is shown in drawing 4 is known as an input- 
protection circuit of the MOS mold IC. 

[0003] While a protection network 12 is connected between an input terminal 10 and power-source 
Rhine of the low potential VSS, a protection network 14 is connected between an input terminal 10 and 
power-source Rhine of the high potential VDD. An input terminal 10 is connected to the input point X of 
the protection network 18-ed through input resistance 16. Input resistance 16 is for protecting the input 
section of a circuit 18, and consists of resistive layers, such as polish recon prepared on the semi- 
conductor substrate. 
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[0004] the protection network 18-ed — the N-channel MOS mold transistor TN And P channel MOS 
transistor TP from — the thing containing the inverter of the becoming CMOS mold — it is — 
Transistor TN and TP a gate node — an input point X — carrying out — Transistor TN and TP The 
drain node is made into the outputting point Y. Transistor TN It is Transistor TP while the source is 
connected to power-source Rhine of VSS. The source is connected to power-source Rhine of VDD. 
[0005] If the excessive input of a surge, static electricity, etc. is impressed to an input terminal 10, an 
excessive input will be absorbed by Rhine of VSS in the path of A through a protection network 12, or 
will be absorbed by Rhine of VDD in the path of B through a protection network 14. 
[0006] 

[Problem(s) to be Solved by the Invention] According to the above-mentioned conventional technique, 
at the time of un-using [ of IC ] it, any potential of the object for VDD or power-source Rhine for VSS 
is in indeterminate level by the inside of a production process, or the conveyance middle class. If the 
excessive input of static electricity etc. joins an input terminal 10 in such the condition, an excessive 
input reaches an input point X in the path of C through input resistance 16, and they are Transistor TN 
and TP. It destroys or gate dielectric film might be degraded. 

[0007] Moreover, when performing simulation like CDM (device electrification model), where touch-down 
potential is given to one for the object for VDD, or VSS of power-source Rhine (for example, Rhine for 
VSS), the rise time impresses the steep ESD (electrostatic discharge) pulse below 1 [ns] to an input 
terminal 10. In this case, before a protection network 12 operates, for example, an ESD pulse reaches an 
input point X in the path of C, and they are Transistor TN and TP. It destroys or gate dielectric film 
might be degraded. 

[0008] The purpose of this invention is to offer the new input-protection circuit which can prevent 

destruction and degradation of gate dielectric film which was described above. 

[0009] 

[Means for Solving the Problem] The input-protection circuit concerning this invention is the 
transmission gate of the complementary MOS mold connected between the input terminal for receiving 
an input signal, the circuit element which should be protected, and said input terminal and said circuit 
element, is made into switch-on that the input signal from said input terminal should be transmitted to 
said circuit element at the time of use of said circuit element, and is equipped with what is made into 
non-switch-on at the time of un-using [ of said circuit element ] it. 

[0010] Since a transmission gate is made into non-switch-on at the time of uh-using [ of the circuit 
element which should be protected ] it according to the configuration of this invention, even if the 
excessive input of static electricity etc. joins an input terminal, it does not reach a circuit element until 
the lateral bipolar transistor which the PN junction which constitutes a transmission gate carries out 
breakdown, or is parasitic on a transmission gate turns on this excessive input. Therefore, if a circuit 
element is a MOS transistor, destruction and degradation of gate dielectric film can be escaped. 
[001 1] If it is at the time of use of a circuit element, since an input signal is transmitted to a circuit 
element from an input terminal by making a transmission gate into switch-on, normal actuation is 
securable. In this case, the on resistance of a transmission gate can be used as input resistance. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows the input-protection circuit of the MOS mold IC 
concerning this invention, and the circuit of drawing 1 is formed in the semi-conductor substrate 20 
shown in drawing 3 as an IC. 

[0013] An input terminal 10 consists of a bonding pad prepared on the semi-conductor substrate 20, 
and protection networks 12 and 14 are similarly connected with drawing 4 having described at this. The 
object for VSS and power-source Rhine for VDD are connected to protection networks 12 and 14, 
respectively. As mentioned above about drawing 4 , including the inverter of a CMOS mold, the 
protection network 18-ed gives the same sign to the same part as drawing 4 , and omits detailed 
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explanation. 

[0014] The transmission gate 17 of a CMOS mold is connected with an input terminal 10 between the 
input points X of the protection network 18-ed. A transmission gate 17 is the N-channel MOS mold 
transistor T1. P channel MOS transistor T2 Parallel connection is carried out, it changes, the drain node 
E is connected to an input terminal 10, and the source node F is connected to an input point X. 
[0015] Transistor T1 It is the gate electrode G1. While connecting with power-source Rhine of VDD, it is 
the substrate electrode SB 1. It connects with power^source Rhine of VSS. Moreover, transistor T2 It is 
the gate electrode G2. While connecting with power^source Rhine of VSS, it is the substrate electrode 
SB 2. It connects with power-source Rhine of VDD. 

[0016] If it is at the time of use of the circuit of drawing 1 , a transmission gate 17 will be in switch-on, 
and the input signal from an input terminal 10 is supplied to an input point X through a transmission gate 
17. In this case, the on resistance of a transmission gate 17 is available as input resistance equivalent to 
the input resistance 1 6 of drawing 4 . What is necessary is to connect auxiliary resistance of polish 
recon etc. to the input side (Node E side) or output side (Node F side) of a transmission gate only by 
the on resistance of a transmission gate 17, when inadequate as input resistance. 

[0017] When not using the circuit of drawing 1 by the inside of a production process, or the conveyance 
middle class, a transmission gate 17 will be in the condition that it is shown in drawing 2 . In drawing 2 , 
( although the protection network 18-ed was connected at Node F while protection networks 12 and 14 
were connected at Node E, illustration was omitted. 

[0018] Transistor T1 It sets and is the gate electrode G1. And substrate electrode SB 1 Each potential 
is indeterminate level. Moreover, transistor T2 It sets and is the gate electrode G2. And substrate 
electrode SB 2 Each potential is indeterminate level. 

[0019] Drawing 3 shows the internal configuration of the transmission gate 17 of drawing 2 , and has 
given the same sign to the same part as drawing 2 . 

[0020] Transistor T1 It is N+ to which it is formed in the P type well field 22 established in the front 
face of the semi-conductor substrate 20, and 24 was connected at Node E. A mold drain field and 26 
are N+ connected at Node F. A mold source field and 28 are the gate electrode G1. The gate electrode 
layer which makes one, and 30 are the substrate electrode SB 1. Connected P+ It is a mold well contact 
field. N+ While PN junction D1 1 is formed between the mold field 24 and the P type field 22, they are the 
P type field 22 and N+. PN junction D12 is formed between the mold fields 26. Moreover, N+ The mold 
field 24, the P type field 22, and N+ Lateral bipolar transistor Q1 parasitic in the mold field 26 It 
i constitutes. 

[0021] Transistor T2 It is P+ to which it is formed in the N type well field 32 established in the front 
face of the semi-conductor substrate 20, and 34 was connected at Node E. A mold drain field and 36 
are p+ connected at Node F. A mold source field and 38 are the gate electrode G2. The gate electrode 
layer which makes one, and 40 are the substrate electrode SB 2. Connected N+ It is a mold well contact 
field. P+ While PN junction D21 is formed between the mold field 34 and the N type field 32, they are the 
N type field 32 and P+. PN junction D22 is formed between the mold fields 36. Moreover, P+ The mold 
field 34, the N type field 32, and P+ Lateral bipolar transistor Q2 parasitic in the mold field 36 It 
constitutes. 

[0022] An electrode G1, G2, SB1, and SB2 It sets in the condition that each potential is indeterminate 
level, and is a transistor T1 and T2. All are non-switch-on. Moreover, when touch-down potential is 
given to power^source Rhine for VSS when performing simulation like CMD for example, it is an 
electrode SB 1 and G2. Although it becomes touch-down potential, it is a transistor T1 and T2. Each is 
non-switch-on. 

[0023] In such a condition, if the excessive input of an ESD pulse etc. joins an input terminal 10 If an 
excessive input is negative polarity, either of PN junctions D12 and D21 will carry out breakdown, or it is 
a transistor Q1 and Q2. Until either turns on If an excessive input is straight polarity, either of PN 



junctions D11 and D22 will carry out breakdown, or it is a transistor Q1 and Q2. An excessive input does 
not reach an input point X until either turns on. Therefore, in the protection network 18-ed, they are 
Transistor TN and TP. Destruction and degradation of gate dielectric film are prevented. 
[0024] Thus, when preventing an excessive input in a transmission gate 17, an excessive input can be 
missed by the protection network 12 of drawing 1 , and/or 14. 

[0025] It sets in the configuration of drawing 3 instead of connecting auxiliary resistance of polish recon 
etc. only by the on resistance of a transmission gate 17, when inadequate as input resistance as 
mentioned above, and is T1 and T2. A track may be formed using a source field and/or a drain field for 
every transistor, for forming such a track — transistor T1 ******** — the contact section D1 and S1 
Width of face of this path is narrowed, from — the path which results in the channel section (a part for 
the direct lower part of the gate electrode layer 28) being lengthened, or transistor T2 ******** — the 
contact section D2 and S2 from — what is necessary is to lengthen the path which results in the 
channel section (a part for the direct lower part of the gate electrode layer 38), or just to narrow width 
of face of this path 
[0026] 

[Effect of the Invention] As mentioned above, since according to this invention the transmission gate of 
the CMOS mold made into non-switch-on at the time of un-using [ of IC ] it is connected between an 
1 input terminal and the input section of IC and this input section was protected from the excessive input 
of static electricity etc., the effectiveness that failure of destruction of the gate dielectric film in the 
input section, degradation, etc. can be prevented beforehand is acquired. 

[0027] Moreover, since a transmission gate will be in switch-on and on resistance can be used as input 
resistance at the time of use of IC, there is also an advantage whose abbreviation of this auxiliary 
resistance becomes usable as auxiliary resistance of polish recon etc. about what has small resistance, 
or is attained. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the input-protection circuit of the MOS mold IC concerning 
this invention. 

[Drawing 2] It is the circuit diagram showing the condition of the transmission gate at the time of un- 
using [ of IC ] it. 

[Drawing 3] It is the substrate sectional view showing the internal configuration of the transmission gate 
of drawing 2 . 

[Drawing 4] It is the circuit diagram showing the conventional input-protection circuit. 
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[Description of Notations] 

10: An input terminal, 17:transmission gate, a protection network-ed [ 18:] t 20 : semi-conductor 
substrate. 



[Translation done.] 



